INTRODUCTION 32
Sedecula is a monotypic genus of hypogeous or erumpent fungi endemic to upper 33 elevation xeric conifer forests of the western United States. Most collections of the only 34 described species, S. pulvinata, are from the periphery of the Great Basin, from the Sierra 35
Nevada mountains of eastern California (Hall 1991 , Waters et al. 1997 ) to southeastern Oregon 36 (D. Pankratz, pers. comm.) and southern Idaho (Stanikunaite et al. 2007) , and from northern 37
Arizona (States 1984, States and Gaud 1994) through western Colorado (Kotter and Farentinos 38 1984a) . It has also been reported from the eastern Cascades of Washington (Lehmkuhl et al. 39 from any members of the Sclerodermataceae. Accordingly, he established the new familySedeculaceae to accommodate the genus (Zeller 1948 , Zeller 1949 . Smith (1951) and Guzman 48 (1971) concurred with Zeller's assessment, but Thiers (1971) speculated that Sedecula might be 49 related to Agaricus, because its large, smooth spores are morphologically similar to members of 50 that genus. Evidence from hyphal morphology (Agerer 1999) and molecular phylogenetic data 51 (Binder and Bresinsky, 2002; Binder and Hibbett 2006) have since shown that the family 52
Sclerodermataceae is nested within the order Boletales. However, none of the recent 53 phylogenetic or morphological studies of Sclerodermataceae or Boletales have specifically 54 addressed the evolutionary origins of Sedecula or Sedeculaceae, leaving the taxonomic status of 55 this group in limbo. For example, both Mycobank (www.mycobank.org/) and Index Fungorum 56 (www.indexfungorum.org/) list Sedecula and Sedeculaceae as incertae sedis within Agaricales. 57
Most hypogeous fungi in North America are ectomycorrhizal (Trappe et al. 2007) and 58 because Sedecula pulvinata is found in western coniferous forests, it has been assumed that this 59 fungus also forms ectomycorrhizas with conifers (Kotter and Farantinos 1984b , Molina et al. 60 1992 , Barroetaveña et al. 2007 ). Colonization of root tips and development of a fungal mantle 61 and Hartig net are anatomical hallmarks of ectomycorrhizal associations. However, since the 62 ectomycorrhizal nutritional mode is conserved within fungal lineages, phylogenetic relationships 63 have proven useful for distinguishing ectomycorrhizal fungi from non-ectomycorrhizal relatives 64 (Tedersoo & Smith, 2013 Likelihood (ML) analysis using the GTR+I+G model using the GARLI software package 110 (Zwickl 2006). Consistency of relationships was then evaluated based on 500 bootstraps with 111 both ML and MP methods. Analyses of the LSU rDNA and the EF1a loci contained mostly the 112 same taxa and the phylogenies for these two individual genes had no supported incongruence, so 113 they were concatenated and analyzed together in a single matrix (1465 characters, 380 parsimonycharacters) and mtLSU (377 characters, 132 parsimony informative characters) datasets 116 contained mostly different species so they had to be analyzed separately. 117
We analyzed δ 13 C and δ 15 N signatures in tissue of Sedecula collections from California, 118
Colorado, and Utah that were archived in the Oregon State University and University of 119
Michigan herbaria. Reference samples of known mycorrhizal and saprotrophic taxa were 120 similarly analyzed (TABLE II) saprotrophs were closer to those of mycorrhizal fungi than other saprotrophs, however their significantly affected  13 C, it did not alter the relative ordering in  13 C of saprotrophic fungi, 184 mycorrhizal fungi, and Sedecula. 185
The argument could be made that Sedecula pulvinata should be considered a member of 186 the genus Coniophora. However, we refrain from proposing nomenclatural changes here due to 187 the unresolved position of Coniophora in our phylogenies and the significant morphological and 188 ecological differences between Sedecula and Coniophora. Sedecula is almost certainly 189 saprotrophic based on its phylogenetic position and its isotopic similarity to known saprotrophic 190 fungi. Sedecula is also distantly related to other sequestrate fungi and apparently represents an 191 independent evolutionary transition to a gasteroid fruiting body (FIG. 3) . Because of this unique 192 phylogenetic position within a lineage representing mostly resupinate saprotrophs we suggest 193 that Sedecula pulvinata should be cultured on axenic media, have its genome sequenced, and be 194 studied in the laboratory to understand more about its evolution and development. 
